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2MN7172

NMoneBoN TPaH3UCTOP C M30NMPOBAHHbLIM
3aTBOPOM, oGoralleHneM n-kaHana u
BCTPOEHHbLIM 06paTHOCMELLIEHHBIM AM0O0M

HasHauyeHune

KpemH1eBbIN anuMTakcuarnbHO — NilaHapHbIA NOMNEBOW C U30NMPOBaHHLIM 3aTBOPOM, oboralleHmem n-kaHana v
BCTPOEHHbIM  O0OpaTHOCMELLEHHbIM  AMOAOM  TPaH3WUCTOpP  MpeAHasHayeH Anst  MCNOMb30oBaHWs B
cneumanuManpoBaHHbIX  YCTPOMCTBaxX  TUMa  WUCTOYHMKOB  BTOPUYHOTO  3NEKTPOMUTaAHMA U OPYrow
npeobpasoBaTenbHON annapaTtype cneumanbHOro Ha3HavYeHus.

O603Ha4eHNe TEXHUYECKUX YCIIOBUN

e AEAP.432140.398TY

OcobeHHOCTH

e [lnanasoH paboumnx Temnepatyp oT - 60 go +125 °C 5 3
e MaTepwuan nokpbiTusi BbiBO4OB - H3, 3n.4
e Macca He 6onee 10 .

KopnycHoe uncnonHeHue

e MeTannocteknsaHHbli kopnyc TO-254 (KT-97B) — 2M7172A

e DBeckopnycHow BapuaHT 6e3 Kpuctannogepxartens, 6e3 BoiBogos — 2[17172A-5
HapexHocTb

e 95 - npoueHTHbIN pecypc - 50 000 4

e  MwuHumanbHas HapaboTka - 25 000 v
e Cpok coxpaHsiemocTu - 25 net

HasHauyeHue BbIBOAOB

BbiBog HasHaueHune
Ne1 3artBop
Ne2 Crok
Ne3 WcTok
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Tabnuua 1. dneKkTpnyeckme napameTpbl TPAH3UCTOPA, U3MEHSAIOLWMECS B NpoLecce u nocrne

BO34ENCTBUSA cneuunanbHbIX dakTopos 2M17172A

HanmeHoBaHve napameTpa, eguHuua
n3mepeHus, (PeXxmm nsmepeHns)

Hopma

BykBeHHoOe 0603HaveHune

He MeHee

He Gonee

TemnepaTtypa

cpeasl, (kopnyca), °C

OcTaTouHbIN TOK CTOKa, MA lc.ocr

Usy=0B, Ucy=100B - 5 25+10
Usn=0B,Ucu=80B - 5 (125 +£5)
U3M=OB,UCM=SOB - 5 -60+3
MoporoBoe HanpsikeHne

(Uan= Ucy, Ic = 250 mkA), B Usinop 1,0 25+ 10

Tabnuua 2. 3Ha4yeHUA npeaenbLHO AONYCTUMbIX 3NIEKTPUYECKMX PeXUMOB akcnnyaTtauun 2M7172A

HaumeHoBaHWe napameTpa (pexmm u3mepeHus), equHuua

O6o3HaveHne Hopma

n3mepeHus
MakcrmanbeHO JonycTUMoe HanpsiXXeHne CTOK-UCTOK, B Uch.max 100
MakcumarnbHO 4onycTUMOoe HanpsikeHne 3aTBOP-UCTOK, B Usytmax +20
MakcumanbsHO 4OoNYyCTUMBIN MOCTOSIHHBIN TOK CTOKa Npu
Twopn OT MUHYC 60 °C 1o 25 °C, A" lc.max 30
MakcumansHO 4OoNYyCTUMBIN MOCTOSIHHBIN TOK CTOKa Npu
Teoon=125°C, A Ic.max 16
MakcrmaneHo JoNyCTUMBIN MMMAYNbCHBIN TOK CTOKa Mpu lcmy max 120
tn <80 mkc, Q > 20, A
MakcumanbHO ONYCTUMbIN MOCTOSHHBIN NPSIMOM TOK
ovoga, A lnp.max 30
MakcrmaneHo JoNyCTUMBIA UMMYINbCHBLIN NPSIMON TOK
avoaa npv tn < 80 Mkc, A lnp(ymax 120
MakcumansHO onycTuMas SHeprust OQUHOYHOTO MMNYIbCa,
paccevBaeMasi TPaH3UCTOPOM B PEXMME flaBMHHOIO Npobos
(MpY Trepay = 25 °C, Ucy=25B, Ic =35 A, R, = 25 Om,
L =190 mkI'H), mOx Eas 200
MakcumanbHO onycTuMas NoCTosiHHas paccevBaeMast
MOLLHOCTb NPV Tyopn OT MUHYC 60 °C fo 25 °C, BT ? Prmax 125
MakcumanbsHo gonyctumas TeMmnepaTypa nepexoga
(kpuctanna), °C Trep.max 175
TennoBoe conpoTMBNEHUE nepexoa- kopnyc, °C/Bt Ry n« 1,2
TennoBoe conpoTuBneHue nepexoa- cpeaa, °C/Bt Ry nep 60,0

MOLLLHOCTb CHUXXaETCH NUHENHO:

I:)max = (Tnep.max - TKop)/RY n-K

Y BHaueHus lc.max, B AMa@nasoHe TemnepaTyp kopnyca oT 25 o 125 °C cHuxaloTcs B COOTBETCTBUU C
3aBUCUMOCTbIO, NpMBEAEeHHON Ha pucyHke B.7 npunoxeHua b .

2 B guanasoHe Temnepartyp kopnyca oT 25 go 125 °C makcMmanbHO gonyctumas paccenBaemast
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Tabnuua 3. OcCHOBHble aneKkTpu4ieckue napameTpbl 2M7172A

HaumeHoBaHWe napameTpa, eamHuLa Hopwma TemnepaTypa
BykBeHHOe 0603HaueHne o
n3MepeHus, (PEXUM N3MEPEHNST) He MeHee | He Bonee | cpeapl, (kopnyca), °C

OcTaTo4HbIl TOK CTOKA Ic. ocr
(U3|/| =08B, Ugy=100 B), MKA - 250 25+10
(Usy=0 B, Ucy = 80 B), MmkA - 1000 12545
(Usy=0 B, Uy =80 B), MKA - 250 -60+3
Tok yTeuku 3aTBOpa I3 yr
(Ugn= 120 B,Ugy = 0 B), HA - |£100] 25410
Tok cToka lc
(U3|/| =10 B,UCM = 2,2 B,

t, < 300 mke, Q > 50), A 30 - 25:10
ConpoTrBREHNE CTOK-UCTOK Ren. ore

B OTKPbITOM COCTOSIHUM
(Usy=10B, Ic=20 A,
t, < 300 mkc, Q > 50), Om - 0.05 25¢10
KpyTu3Ha xapakTepucTukm S
(Uen=25B, Ic=20 A,
t, < 300 mkc, Q > 50), A/B 14 - 25¢10
MoporoBoe HanpsikeHne Usu. nop
(Usy = Uey, Ic =250 mkA), B 2,0 4.5 25+10
lMocTosHHOE npsAMoe Hanps- Unp
XeHve anoaa
(Usy=0B, Ic=-30 A,
t, < 300 mkc, Q > 50), B - 1.6 25¢10

3Ha4yeHUA xapaKkTepUCTUK TpaH3ucTopa 2M7172:

711 no rpynne ncnonHexus 3Yc, 716 - 4Yc, 7U7 - 4x4Yc, 7C1 - 100x1Yc,
7C4 - 2x1Y¥c, 7C5 —1¥Yc...106x1Yc, 7K1 - 5x1K, 7K4 - 0,5x1K  TOCT PB 20.39.414.2
YpoBeHb 6eccbonHomn paboTbl npun BO3AENCTBUN crieunanbHbiX (hakTopoB
7W ¢ xapaktepuctukon 78 (no kputepuio lcoer = 5 MA), coctasnser

(0,9 x 10 —4) x 2Yc (no kputepuio lc oc; = 500 MA) coctaBnseTt 0,02 x 1Yc.
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YTOouHEHMA npu noctaBke TpaH3auctopoB 2[17172A-5 B ©eCKOPNyCHOM MWCMOMHEHUU C KOHTaKTHbIMMU
6e3 BbIBOgoB B cooTtBeTcTBUM ¢ PO 11

nnowiagkamm 6e3 Kpuctannogepxartend,

OCYLLECTBNAETCA Ha obLLel nnacTuHe, HepasaeneHHon Ha KpucTanmbl

Ta6bnuua 4. ®3nyeckue xapakTepucTuku Kpucranna 2M7172A-5

0723.

OunameTp nnacTuHbl, MM 100
Pasmep kpuctanna, Mm 5,6x4,7
Pasmep KOHTaKTHOW NnoLagkm NCToK, MM 3,38x3,3
Paamep kKOHTaKTHOWM NnoLwiagkun 3aTBop, MM 1,93x2,76
TonLunHa nnacTuHbl, MM 0,42
MeTannunsaumnsa nnaHapHOW CTOPOHBI Al
MeTtannusaumsa HennaHapHOW CTOPOHbI V-Au

MNaccuBaums

HwnskoTemnepaTypHoe ocdopocunukaTHoe CTEKNO

4,7%0,04

0,610,04

UCTOK

331

)
e
~

0

3ATBOP

0.4

8

4,9

PucyHok 1. Ta6apuTHbIn YepTex kpuctanna 2M7172A-5

Tabnuua 3. OcHOBHbIe anekTpu4ieckne napameTpbl 2[M7172A-5 npu Tcp = (25+10) °C

HaunmeHoBaHve napameTpa, eguHunLa
n3MepeHus, (PeXMmM n3MepeHus)

BykBeHHOe 0603Ha4eHve

Hopma

HEe MeHee

He bonee

(Usp=0B, lc=-1A, t, <300 mkc, Q= 50)

OcTaToYHbIV TOK CTOKa, MKA Ic ocr - 250
(Usp=0B, Ucy =100 B)

Tok yTeukun 3aTBOpa, MKA I3yr - | £3 |
(U3V|= i 20 B, UCVI= 0 B)

ConpoTuBneHne CTOK-UCTOK Revtor - 0,08
B OTKPbITOM cocTosiHUM, OM

(Usy=10B, Ic=1A, t, < 300 mkc, Q > 50)

NoporoBoe HanpsixeHue, B Usi nop 2,0 4.5
(U3|/| = UCVI B, |C= 250 MKA)

MocTosiHHOE NpsiMoe HanpshkeHne anopa, B Unp - 1,0
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MpumeHeHWe n 3KkcnnyaTaumsa TpPaH3UCTOpa

KaTeropuuecky 3anpellaeTcs npesbilleHVe NpeferibHO — AOMYCTUMbIX 3HAYEHWUIA 3MEKTPUYECKMX PEXMMOB U
YCOBWIA 3KCnyaTauuu.

He ponyckaeTcsi mMpUMeHeHWUsi MOJeBbIX TPaH3UCTOPOB MNPV COBMELLEHWM OBYX Wnu Gonee npenerbHo-
AOMYCTUMBIX 3M1EKTPUYECKUX PEXMMOB, KaK B MPOLECCe U3roTOBMEHWs!, HACTPOMKN M UCTbITaHWs annapaTypbl,
TaK U B npouecce ee aKcnnyataumu. B uensix noebiweHnss POA pekomeHOyeTcsl UCMonb3oBaTe TPaH3UCTOPbI B
pexMMax 1 yCroBUsiX aKCnyaTauum ¢ KO3 m@ULMEHTOM Harpy3ku Mo HaMNPSKEHWIO 1 MO MOLLHOCTY B Npeaenax
0,7-0,8.

B paspabaTbiBaeMOn MnnM MOAEPHU3MPYEeMOW annapaTtype HegonycTuMm noAabop noneBbiX TPaH3UCTOPOB MO
OTAeNbHbLIM NapameTpaM, XapakTepucTmkam, gate u MecTy U3roTOBMNEHMUS.

I'IpM NpoeKkTnpoBaHM annapatypbl cnegyet yduTbiBaTb, YTO MNapaMeTpbl MOJNieBblX TPaH3UCTOPOB MOryT
M3MEHATbCA B HEKOTOPbIX Npeaenax nog BrinaHnemMm temnepatypbl, B 3aBUCUMOCTU OT 3JTIEKTPUHECKOIo pexnma,
nog AencTBmem MOHN3NPYOLWNX VI3J'Iy‘~IeHI/IIZ, B 3aBUCMMOCTU OT BpEMEHUN Hapa6OTKM.

Mpy Mcrnonb3oBaHWM MOMEBLIX TPaH3UCTOPOB B YCTpOWCTBax C GOMbLIMM BXOAHbIM COMPOTUBIIEHWEM U
paboTallinMx B 3HaA4YATENbHOM [AManasoHe TemnepaTtyp, crefdyeT yyuTbiBaTb 3aBUMCUMOCTb TOKa CTOKa OT
Temneparypbl.

B cBs3n C Tem, 4YTO TPaH3UCTOPbl C MW3ONMPOBAHHLIM 3aTBOPOM YYBCTBUTENbHbI K 3MEKTPUYECKUM
nepeHanpsikeHUsIM Ha 3aTBope, [AaXe ecrnv 3TV  HanpshkeHUs Bbi3BaHbl MAanoOMOLLHbIM  UCTOYHUKOM,
HeobXxoAMMO NMPVHMMAaTL MepPbI MO NPEAOTBPALLEHUIO ITUX NepeHanpsikeHW.

Heobxogumo npegycmatpmBaTbh MepbI MO 3alLMTe OT CTaTMYECKOro anektpuyectsa B cootsetcteum ¢ OCT 11
073.062 - 2001. Jonyctumoe 3HavyeHne cTaTu4eckoro noteHumana He 6onee 200 B.

Mpn npoekTMpoBaHWM, NPOU3BOACTBE M akcnnyataumm P3A Heobxoammo obecneynBatb MNpaBuUIibHbIN
TENMOBOWN PeXnM paboTbl TPAH3UCTOPOB C TeM, YTOObLI  Temnepartypa kpucranna Obina MUHUManbHOW N He
npesblllana MakcuManbHO - gonycTumyro. Bo Bcex cnyyasx pekomeHOyeTcss MnpuvHMMaTtb  Mepbl,
obecneuynBatoLLMe CHUXKEHME TEMMEpPATYpbl HarpeBa TpaH3ucTopa.

TpaHSVICTOpr HeobxoaMmo NMPUMEHATb C Tens100TBOAAMMN. ernneHme TPaH3NCTOPOB K TenyiooTeoAdy OOJNKHO
obecneunBaTtb HaOEXHbIA TENNOBOW KOHTAKT.

[onyckaeTcssi NpUMEHEHWe TPaH3UCTOPOB, M3rOTOBMEHHLIX B OObIMHOM KIMMAaTUYECKOM WCMOSIHEHWUM, B
annapaTtype, npeAHa3Ha4YeHHOW [Ans JKchnyatauum BO BCEX KIMMAaTUYECKUX YCIMOBUSIX, MPU  MOKPbITUM
TPaH3UCTOPOB HEMOCPEACTBEHHO B annapartype nakom (B 3-4 crnos) mapku YP-231 TY 6-21-14 =90 unu 3I1-730
FOCT 20824 - 81 ¢ nocrniegyoLLen CyLLKON KaXXaoro Crnosi.

TpaH3ucTopbl NPUrOAHbI ANS MOHTaXa B annapatype MeToAoM naviku nasnbHUKOM. TemnepaTypa naviku He
Bbilwe 265 °C.Bpemsi nankn He Gonee 4 c. Bpemsa nyxeHua — 2 c. [lonycTMMoe 4nicro nepenaek BbIBOAOB
TPaH3MCTOPOB MPU NPOBEAEHNM MOHTaXHbIX (COOPOYHBIX) onepauun He Bornee Tpex. PaccTtosHue oT kopnyca
00 MecTa NnyxeHusa n navku (No AnuHe BbiBoAa) He MeHee 5 mm. [pu pacnanke Temnepatypa kopnyca He
AorkHa npesbiwatb 125 °C. JonyckaloTca Apyrve pexunmbl U yCNoBus nankv npu obecnevyeHnyn coxpaHeHus
LENOCTHOCTU KOHCTPYKUMW W HAOEXHOCTU TPaH3UCTOPOB, YTO [AOMXKHO nNoATBepXaatbCA  npoBedeHueM
PEeCYPCHbIX UCTbITAaHWUIA Ha NpeanpuaTUN-noTpedutene.

He 00MnyCKaeTCcd nNpuknaabiBaTb K BbiIBOAaAM BpaLlatoLLnX yCMJ'IMIZ.
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Usn, B

16

14

12 A P

IS
1
N

Q, HK
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PucyHok 1. Tunosas 3aBUCUMOCTb HanpshxeHus 3aTBop-nctok Usmn oT 3apsiga 3atsopa Q npu
Ucn=100 B (B 3akpbiTom cocTosiHun), Ic=20A (B OTKpbITOM cocTosiHuM), Tkop = 25 °C.

Ic, A 60

50 -

40 A

5 10 15 20 25

—=—U3sn=15B
——Uan=12B
——U3an=10B
——U3an=9B
—=—U3n=8B
—-—U3sn=78B
—2—U3n=6B
=¥=U3sn=5B

Ucu, B

PucyHok 2. Tunosas 3aBMCMMOCTL TOKa CTOKa IC OT HanpshxeHus

ctok uctok Ucu npu Tnep =175 °C.
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Ic, A
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—s—Usm=15B
——U3n=12B
—2—U3sn=10B
——U3n=9B
—=—U3n=8B
——U3n=7B
—-—U3m=6B
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Ucu, B

PucyHok 3. Tunosasi 3aBUCMMOCTb TOKa CTOKa IC OT HanpsxeHns cTok uctok Ucn
npu Tkop = 25 °C, tn =300 mkc, Q = 50 (HavanbHbIA y4aCTOK).

Ic, A

100

10

/ ~ /jo
/—
S
II
7
®/
/
/
//
o
5 6 7 8

9

—a&—Tnep=25°C
—a+—Tnep =150 °C
= G Tnep=175°C

Usu, B

PucyHok 4. Tunosas 3aBUCUMMOCTb TOKa CTOKa Ic oT
HanpsbkeHus 3aTtBop-uctok Usum npm Ucu =25 B
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100
Ic, A /
T
10
/
1
5 7
PucyHok 5. Tunosasi 3aBUCMMOCTb TOKa CTOKa Ic OT HanpseHus
3aTBop-mcTok npu Ucn = 25 B u Tnep = 25°C.
35
Ic max, A
30 \
N,
25
20 \\
N

15 A
10

5 -

0 T T T T T T T

-60 -40 -20 20 40 60 100 12

PVICyHOK 6. TunoBas 3aBUCUMOCTb MakCUMarnbHOro ToKa CToka

OT Temnepatypbl kopnyca npu Tnep He 6onee +175°C.

Usn, B
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Ic, A 100
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N
4
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- & @i O paHn4eHmre No Pmax
P = A=  OrpaHuyeHue no Recu Ntk
L4 (= OrpaHuderue no Ic max
1 & . mm==Z&  OrpaHuyenue no Ucu max
»
0,1
0,01 T Ucu, B
0,01 0,1 1 10 100
PucyHok 7. Obnactb 6e3onacHoi paboTbl.
Rcm otk (Tkop) 1,08
Rcwm otk (Tkop = 25 °C)
1,06
//
//
1,04
~
1
1,02 e
/
P
1 //
0,98 - /
0,96
0,94 T Tkop,°C
15 20 25 30 35

PucyHok 8. Hopmanv3oBaHHas 3aBUCMMOCTb COMPOTMBIEHUSI CTOK-UCTOK Rcu OTK OT TemnepaTtypbl
Koprnyca npu HanpsbkeHun 3aTBop-nctok Usm = 10 B, Toke ctoka Ic =20 A tu = 300 mkc, Q = 50.
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2,5
Rcu otk (T nep)
Rcum otk ( Tnep = 25°C)
/
1,5 1
A
—
1
/’l
0,5
0 T T T T T
60 -40 -20 0 40 60 100 140 160

Tnep,°C

PucyHok 9. Tunosasi 3aBUCMMOCTb COMPOTUBIIEHUSI CTOK-UCTOK RCK otk OT Temnepatypbl nepexoga npu
HanpshkeHun 3aTBop-uctok Usm = 10 B, Toke cTtoka Ic=20 A.

Usn nop (Tnep) 1,2
Usan nop (Tnep = 25 °C)

0,9

0,8

0,7

0,6

-60 -40 -20 0 20 40 60 80 100 120 140 160

Tnep, °C

PucyHok 10. Hopmanu3oBaHHas 3aBMCMMOCTb NOPOroBOro HanpsbkeHnss Usu nop OT TemnepaTypbl

nepexoga npu Toke ctoka lc = 250 mMKA.
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1,2

U(T)/U(+25°C) T

1,1
//

0,9

0,8

0,7

Tnep, °C

0,6 T T T T T T T T T
-60 -40 -20 0 20 40 60 80 100 120 140 160

PucyHok 11. HopmanuaoBaHHas 3aBUCMMOCTb MPOGMBHOMO HanpsiKeHUsi CTOK-UCTOK OT TemnepaTypbl nepexoga npu lc=250mMkA
(Ucn.npo6.(Tnep)/Ucn.npob.(Tnep=+25°C)).

50
Inp, A
40
301 /D ——Trep = 25 °C
Am 4 —=—Tnep = 150 °C
/ —e—Tnep =175 °C

20 % y
A/ /

10 }/y

Iy d /

0 T 1 Unp, mB

0 200 400 600 800 1000 1200 1400

PuncyHok 12. Tunosasi 3aBMCUMOCTb NPSMOTo TOKa AnoAa Inp oT npsmoro HanpspkeHus Unp npu
Tnep =25 °C,Tnep = 150 °C u Tnep = 175 °C, tn = 300 mkc, Q= 50.
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PucyHok 13. TunoBas 3aBMCMMOCTb NPsIMOro HanpsixeHns Unp guoga ot Toka cToka lc.

120
Ic, A
100 A J)
80 A
F
60 -
40 A
-
20 4
0 E——— % .
0 10 20 30 40 50

—8—U3n=15B
——U3n=12B
—2—U3n=10B
——U3n=9B
—=—U3an=8B
——Uzn =7B
—A—U3an=6B
—¥—=Uan=5B

Ucu, B

PucyHok 14. TunoBas 3aBMCUMOCTb TOKa CTOKa IC OT HanpsiKeHWs CTOK-UCTOK npu Tnep = 25 °
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PucyHok 15. TunoBas 3aBMCMMOCTb CONPOTUBIEHNS CTOK MCTOK Rcm oT Toka ctoka Ic npm Usn =10 B n

Tnep =25 °C.
20 —
T
S, AB //—/
/]
/’/
/|
15
/|
/ /
/
10 | /
//
//
11/
/
0 T T IC, A
0 10 20 30 40

PucyHok 16. TunoBasi 3aBMCHMOCTb KpyTU3HbI S OT Toka cToka Ic npu Ucn = 25 B.
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PucyHok 17. Tunosasi 3aBucMMoCTb BxogHow C111, BbixogHon C221 1 npoxogHon emkoctn C12U o1
HanpskeHus cTok-uctok npu Usm =0 B, f = 1Ml

OAO "MHTEIPAI", r. MuHck, Pecnybnuka Benapycb

BHumaHune! [aHHasa TexHudeckas cneundumkaumns ssBNseTcs 03HaKOMUTENbHOW U HE MOXET 3aMeHUTb coboi
YUYTEHHBIN 3K3EMMNNASAP TEXHUYECKMX YCNOBUIA UK STUKETKY Ha usgenmve.

OAO “MHTEIPAIJT” coxpaHsieT 3a cobol NpaBo BHOCUTb U3MEHEHWST B OMMCaHUS TEXHUYECKNX XapaKTePUCTUK
nsgenun 6e3 NnpegBapuTENbLHOIO YBEAOMIEHUS.

M306pakeHns kopnycoB NpuBOAATCS Ans unntctpaumun. Cebinkn Ha 3apybexxHble NpoTOTUNbLI HE NoApa3yMeBatoT
NOJSIHOrO COBMaAeHMs KOHCTPYKLMK u/unun TexHonoruun. Msgenne OAO “UHTEIMPAJT” yawe Bcero sendetcs
Gnvxanwmm nunm pyHKUMOHaNbHLIM aHanorom.

KoHTakTHas nHdopmaums npeanpuaTnsa 4oCTynHa Ha canTte:

http://www.integral.by
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